WHAT IS CLAIMED AS NEW AND DESIRED TO BE SECURED BY LETTERS 
PATENT OF THE UNITED STATES IS: 

^ jhJP / 1 V A method for computer assisted interpretation of a medical image, comprising: 

obtaining image data representative ofj^medical image; ' 

computing at least one feature characteristic of the image data; 
^^^^^^^^^^^^ feature characteristic to corresponding computed feature 

characteristics derivecWrom images in a known image data set; 

selecting image data from images of the known image data set having corresponding 
computed feature characteris^cs similar to the feature characteristics computed in the 
computing step; and 

displaying at least one of th\ selected image data and the obtained image data. 

\ 

2. The method of Claim 1, further comprising: 



using a graphical user interface tc^di splay the image data. 

\ 

~3. The method o^Glaim~l,-further-^comprising:_ __ 

displaying a first indicator identifying \^ich of the selected image data correspond to 



malignant lesions^and a second indicator identifying which of the selected image data 
correspond to benign lesions. 

4. The method of Claim 3, further comprising: 

displaying as the first indicator a first colored bordef^round the selected image data 

corresponding to malignant lesions and as the second indicatora second colored border 

\ 

around the selected image data corresponding to benign lesions. - 



5. The method of Claim 1, further comprising: 




displaying the selected image data with or without an ASCII or numerical indicator 



corresponding to the computed feature characteristics derived from the images in the known 
image data set. 




The method of Claim 2, further comprising: 

jlaying multiple views of the same obtained image data in the graphical user 

interface. 

7. The method of Claim 2, further comprising: 
5 using a selection mechanism in the graphical user interface to select at least one 

feature characteristi^or use in the computing step. 

\ 

8. The method of Claim 2, further comprising: 

\ 

using a region in the graphical user interface to display an enlarged view of the 
obtained image data relative to the displayed multiple views. 
lOij 9. The method of Claim S^^rther comprising: 

i;n using an adjustment mechanism in the graphical user interface to adjust sharpness and 

brightness of the enlarged view of the obtained image data. 

h \ 

10. The method of Claim 5, further comprising: 




m using a selection mechanism in the graphical user to selectively display the ASCII or 

1 5 numerical indicator. 

1 1 . The method of Claim 1 , wherein the corhputing step comprises: 

\ 

computing a margin characteristic feature including at least one of a spiculation 
measure and margin-sharpness measure. 

12. The method of Claim 11, wherein the computing step comprises: 

20 computing the spiculation measure by analysis of radial Mge gradients, 

\ 
\ 

including evaluating an average angle by which a direction of a maximum gradient at each 

\ 

point along a margin of a mass within the image data deviates from a radial direction from a 

\ 

geometric center of the mass to a point on the margin to determine the spic^tion measure. 

13. The method of Claim 12, wherein the computing step further comprises: 
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calculating a normalized edge-gradient distribution for a neighborhood of a grown 
region of me mass with respect to the radial direction as the spiculation measure; and 

representing the computed spiculation measure by a full width at half-maximum 
(FWHM) of the\alculated normalized edge-gradient distribution. 

14. The melihod of Claim 11, wherein the computing step comprises: 
calculating a magnitude of an average gradient along a margin of a mass within the 

image data to determine tne margin sharpness measure. 

15. The method of CMm 1, wherein the computing step comprises: 
computing a density characteristic feature including at least one of average grey level, 

contrast and texture. 

16. The method of Claim 15, wnerein the computing step comprises: 
averaging gray level values of each\pint within a grown region of a mass within the 

image data to determine the average grey level 



17. The method of Claim 15, wherein the computing step comprises: 
15 determining a difference between an average gray level of a grown mass within the 

image data and an average gray level of surrounding are^jg within the image data to determine 
the contrast. 

18. The method of Claim 1 5, wherein the computing s^p comprises: 
determining a standard deviation of an average gradient wS^hin a mass within the 

20 image data to determine the texture. 

19. The method of Claim 1, wherein: 

the comparing step comprises identifying plural retrieved known images defining a 
distribution of known malignant and benign abnormalities with respect to the computed 
feature characteristic; and 
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the displaying step comprises displaying symbols representing a continuum of the 
known images ranging from malignant to benign abnormalities as a function of a value of the 
computed ifeature characteristic, and displaying a symbol representative of a position of 
candidate abnormalities in relation to the symbols of the continuum based on similarity of the 
computed feati^e characteristic and the corresponding feature characteristic existing in the 
known images. 

20. The mettio^of Claim 1, wherein the computing step comprises: 
computing at leaist one feature characteristic from a group of feature characteristics 



*f consisting of spiculation, raaial gradient, margin sharpness, average grey level, and texture 
lO.j 21. The method of Claim 20, further comprising: 

iji applying the computed at^ast one feature characteristic to an artificial neural 

network; and 

jlf, determining a likelihood of mali^ancy based on an output unit of the artificial neural 



m network. 

15 h=^ 22. The method of Claim 21, wherein^the applying step comprises: 

applying the computed at least one featu^^haracteristic to the artificial neural 
network configured as a three-layered, feed-forward^ backpropagation artificial neural 
network. 

23. The method of Claim 22, further comprising^\ 
20 providing the three layers of the artificial neural net\(^ork as plural input units, plural 

hidden units and one output unit, respectively. 

24. The method of Claim 23, wherein the applying step dbmprises: 

\ 

applying plural computed feature characteristics selected from the group consisting of 

\ 

the computed spiculation feature characteristic, the computed radial gradient feature 
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c^racteristic, the computed margin sharpness feature characteristic, the computed average 
grey level feature characteristic, and the computed texture feature characteristic to the plural 
input unit\ 

25. T^^ method of Claim 20, further comprising: 

5 applying rhe computed at least one feature characteristic to a rule-based classifier; and 

using the rul^ased classifier to determine a likelihood of malignancy. 

26. The method of Claim 25, wherein the applying step comprises: 

applying the computed spiculation feature characteristic to the rule-based classifier. 
3 27. The method of Claim^6, wherein the applying step comprises: 

10|~1 applying at least one computed feature characteristic selected from the group 

iln consisting of the computed radial gradient feature characteristic, the computed margin 

sharpness feature characteristic, the computed average grey level feature characteristic, and 

28. The method of Claim 20, further compnsing: 

1 5 applying the computed at least one feature cha^teristic to a rule-based classifier and 

an artificial neural network; and \ 

determining a likelihood of malignancy based on an oustout unit of the artificial neural 
network and using the rule-based classifier. \ 

29. The method of Claim 28, wherein the applying step conwises: 

20 applying the computed spiculation feature characteristic to the ^e-based classifier. 

30. The method of Claim 29, wherein the applying step comprisesX 
applying the computed at least one feature characteristic to the artificial neural 

network configured as a three-layered, feed- forward, backpropagation artificial TOural 
network. \ 
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L The method of Claim 30, further comprising: 
providing the three layers of the artificial neural network as plural input units, plural 
hidden units and one output unit, respectively. 

32. The rnWthod of Claim 31, wherein the applying step comprises: 

applying plurai computed feature characteristics selected from the group consisting of 
the computed radial gra^nt feature characteristic, the computed margin sharpness feature 
characteristic, the computedSaverage grey level feature characteristic, and the computed 
texture feature characteristic to\^e plural input units. 

33. A method for intelligei^search of a known database for interpretation of medical 
images, comprising: 

generating image data from image^^erived from patients; 
computing feature characteristics of saW image data; 

comparing said feature characteristics to computer-extracted feature characteristics of 



images in a known image data set; and 

displaying similar lesions with or without compiler analysis output based on said 
comparison results. 

34. A method for computer-assisted interpretation of \medical image, comprising: 
obtaining digital image data representative of the medical^mage; 
processing the image data to extract at least one feature cha^terizing a candidate 
abnormality; 

searching a database of known image data corresponding to know^images having 
said at least one feature and retrieving known image data having said at leas^ne feature; 
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comparing said extracted at least one feature with the at least one feature existing in 
the retrieveyJoiown image data to identify known retrieved images having said at least one 
feature similar iGk the extracted at least one feature; and 

displaying image data of a location of the medical image from which said extracted 
feature was extracted a>s^d known image data of a location in a retrieved known image having 
a similar feature. 

35. The method of ClSm 34, wherein: 
said comparing step comp^es identifying plural retrieved known images defining a 
distribution of known malignant and benign abnormalities with respect to said extracted 
feature; and 

said displaying step comprises display^g symbols representing a continuum of said 
known images ranging from malignant to benign abnormalities as a function of a value of 
said at least ofie extracted feature, and displaying a symbol representative of a position of 
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said candidate abnormality in relation to the symbols of ^id continuum based on similarity 
of the at least one extracted feature and the corresponding a^east one feature existing in said 
known images, 

36. An image processing system configured to perform tl?^steps recited in anyone of 
Claims 1 to 35. 

37. A storage medium storing a program for performing the ste^recited in anyone 
of Claims 1 to 35. 
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